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Learning from the miraculous living organism 
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Life, through billions of years of 
evolution,,has acquired diverse 
and incredibly sophisticated 
recognition and response abilities. 
Investigating the infinite functions 
inherent in natural life, Life Science 
Research Laboratory is discovering 
breakthroughs useful to various 
enterprises of Japan Tobacco Inc. 
and planting seeds for further 
growth. 
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Viruses and 'Cohos 
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Viruses and Genes 
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Most plant viruses have 
selfi-replleatimg RNA genes. 
Therefore,, our viral research 
inevitably leads to molecular 
biology. We have already succeeded 
in producing transgenic tobacco 
plants; resistant to cucumber mosaic 
virus. (CMV) by introducing cDNA of 
CMK/ satellite RNA Elucidating; the 
mechanisms of how a virus 
recognizes its own hosts and 
multiplies is an exciting challenge; 
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•Electron micrograph 
of cucumbere mosaic 
virus 

•Electron micrograph 
of tobacco mosaic 
virus 

•Symptom 
attenuation on 
cucumber mosaic virus 
infrected melon plants 
by satellite RNA 
left Infected with virus 
center Infected with 
virus and satellite RNA 
right Healthy control 

©ONA sequencer. 

• Agarose gel 
electrophoresis of RNA 
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Ploteins, Cell Differentiation and Cancer 


mmiuiyit&'jwn 


Proteins , Ceil Differentiation and Cancer 
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One of our interesting targets is 
the elucidation of celll differentiation 
and carcinogenesis mechanisms 
Learning more about the structure 
and function!ofi proteins with; the aid 
ofi genetic engineering technology 
and X-ray crystallographic analysis 
will help us to understand the 
differentiation! and carcinogenesis 
processes step by step. We are also 
pursuing an understanding of the 
structure and function of various 
genes. 
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• Nuclear granules 
and intermediate 
filaments (Hamster 
BHK21 cell, interphase) 

• Nticlear granules 
andlchromosomes 
(HeLa cell mitotic 
phase) 

red: Nuclear granules 
recognized by a 
monoclonal antibody 
10 intermediate 
filament protein 
bide: Chromosomes 
stained by Hoechst 
33258 

• CO? incubator 

• Chromosome 
prepratibn 

• Chromosomes of 
a Chinese hamster 
V79 cell I 

• Mouse J774'A1 cells 
differentiated into 
macrophage like cells 
by LPS-treatment 

• Procedure for a 
PERT library 
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Insects and Pheromones 




Insects and Pheromones 
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In many insect species, including the 
common cockroachi and cigarette 
beetle, the male is attracted! by a 
pheromone secreted by the female. 
We are using state of the art 
computational chemistry and 
neurophysiology in an 
interdisciplinary effort to elucidate 
the mechanisms of how the receptor 
in the male antenna can recognize 
only the female’s pheromone 
molecule among many other 
airborne chemicals. 







• Insect neurosystem 
•Insect brain 
(cockroach! 

•Insect antenna 
(cigarette beetle) 
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•Electroantenmograph 
•Computer graphics 
ofiserricornin,ithe sex 
pheromone of 
cigarette beetle 
and its analogues 
• Pheromone 
sensilfum 
(cigarette beetle) 
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Biomimetic Chemistry. 
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By fusing inorganic with organic 
chemistry based: around 
organometallic and catalytic 
chemistry, the transformation of the 
functional groups and the 
construction of the carbon skeletons 
should be relatively easy: 
Nevertheless, our laboratory effects 
are still crude compared to what 
occurs in nature. A major aim of this 
work is to discover the processes 
whereby useful compounds may be 
efficiently produced by mimicking 
natural biosynthetic processes. 
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Life Science Research Laboratory - A Summary 
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Life science research is brimming 
with potential.. In order to improve 
the quality of our lives, we hope to 
unlock the secrets of biological 
recognition mechanisms as a first 
step in our continued!efforts to 
realize this exciting potential. 


Outline of Life Science Research 
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Domestic Leaf Leaf Tobacco 

Tobacco Division Research Laboratory 

Manufacturing Product R&D Center 

Division 
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Cell physiology laboratory 
Electrophysiology laboratory, 
Virology laboratory 
Enzyme laboratory 
Genetic engineering laboratory 
X-ray crystallography laboratory 
Cold room 

Organic synthesis laboratory 
Culture laboratory 
Animal room 

Plant cultivation laboratory, 
Greenhouse 
General laboratory 
Office 
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Telephone 045-972-5901 
Facsimile 045-972^6205 

JAPAN TOBACCO INC 

Life Science Research Laboratory 

6-2, Umegaoka, Midori-ku, Yokohama, Kanagawa 227 JAPAN 
Telephone : (045)972-5901 
Facsimile : (045)972-6205 
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